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DIRECT  FIRE  FRATRICIDE  AT  THE  NATIONAL  TRAINING  CENTER 


EXECUTIVE_SUMMARY 


Requirement : 

The  Army  Research  Institute  is  conducting  research  on 
various  data  that  have  been  collected  at  the  National  Training 
Center  (NTC)  during  each  training  rotation  in  order  (1)  to 
support  development  of  NTC  Lessons  Learned,  and  (2)  to  identify 
ways  of  improving  training  at  NTC  and  Home  Station.  Fratricide 
incidence  have  been  identified,  from  historical  data,  to  have 
detrimental  effects  upon  combat  performance.  This  report 
describes  the  seriousness  of  fratricides  at  the  NTC  and  examines 
some  of  the  conditions  in  which  they  occur. 


Procedure : 

Fratricides  by  direct  fire  weapons  were  measured  using 
digital  data  from  the  NTC  instrumentation  system.  The  data  were 
compiled  from  records  on  39  battalion  task  forces  and  206 
missions  in  Fiscal  Year  1985-86.  These  data  were  compared  with 
historical  fratriaide  data.  The  effect  of  training  period, 
mission,  and  range  on  direct  fire  fratricide  were  analyzed. 
Frequency  distributions  and  percentages  were  obtained. 


Findings : 

Over  five  percent  of  all  Blue  Forces  (BLUEFOR)  pairings 
(near  miss,  hit,  or  kill)  were  on  friendly  units  and  three 
percent  inflicted  damage.  Fratricides  at  the  NTC  are  seven  times 
higher  than  historical  data.  Fratricides  were  found  to  occur 
more  frequently  in  offense  missions  and  in  close  ranges  (1-500M) 
as  well  as  ranges  beyond  2000  meters. 


Utilization  of  Findings: 

As  part  of  the  NTC  Lessons  Learned  program,  the  findings  of 
this  report  contribute  to  the  Combined  Arms  Training  Activity’s 
major  effort  of  assessing  fratricides  and  fire  control  as  part  of 
unit  combat  performance.  Training  emphasis  on  identified  factors 
contributing  to  incidence  of  friendly  fire  is  targeted  to 
respective  echelons  and  suggests  possible  implications  for 
training  management. 
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DIRECT  FIRE  FRATRICIDE  AT  THE  NATIONAL  TRAINING  CENTER 


INTRODUCTION 

Throughout  history,  armies  have  always  suffered  casualties 
from  friendly  fire.  ‘Friendly  casualties  inflicted  by  friendly 
weapons*  have  been  referred  to  as  amicicide  (Shrader,  1982)  or, 
more  commonly,  fratricide.  Studies  of  fratricide  have  reported 
detrimental  effects  upon  troop  morale,  combined  arms  cooperation, 
and  combat  power.  While,  ideally,  no  fratricides  should  occur, 
some  are  probably  inevitable.  The  National  Training  Center 
(NTC) ,  located  at  Fort  Irwin,  CA,  is  the  U.  S.  Army’s  largest  and 
most  realistic  training  ground.  Data  on  rotating  battalion  task 
forces  can  be  used  to  assess  major  systemic  strengths  and 
weaknesses.  The  purpose  of  this  report  is  to  determine  the 
extent  to  which  fratricides  occur  at  the  NTC,  the  level  of 
significance,  and  possible  contributory  factors. 


METHODOLOGY 

Fratricides  by  direat  fire  weapons  were  measured  using 
digital  data  from  the  NTC  instrumentation  system.  The  data  were 
compiled  from  records  on  39  battalion  task  forces  in  206  missions 
in  Fiscal  Year  (FY)  1986-86.  Fifty-eight  percent  of  the  battles 
were  fought  by  armor-heavy  task  forces  and  42  percent  by 
mechanized  infantry-heavy  task  forces.  These  data  were  compared 
with  reported  fratricides  in  World  Wars  I  and  II,  the  Korean 
Conflict,  and  the  Vietnam  War. 

Direct  fire  fratricide,  as  measured  here,  was  friendly  fire 
by  vehicular  mounted  mechanized-inf antry  and  armor  weapon  systems 
on  friendly  tanks,  tube-launched  optically-tracked  wire-guided 
missile  systems  (TOWs) ,  and  Armored  Personnel  Carriers  (APCs) . 
Only  the  Multiple  Integrated  Laser  Engagement  System  (MILES) 
pairing  data  were  represented.  A  MILES  pairing  refers  to  a 
firing  which  results  in  a  near  miss,'  ’hit,’  or  ’kill’  by  a 
known  f irer- target .  Historically,  fratricides  pertain  to  losses 
or  casualties  (kills) .  Since  the  NTC  serves  as  a  training 
support  facility  and  identifies  unit  strengths  and  weaknesses, 
assessment  of  unit  performance  requires  identification  and 
analysis  of  potential  training  problems.  Fratricides  will  be 
analyzed  by  measuring  incidence  of  friendly  fire  inflicting 
damage  (hits  and  kills) .  In  addition,  near-misses  are  also 
considered  to  be  intentional  efforts  to  destroy  the  target  fired 
upon,  and  will  be  used  in  an  overall  assessment  of  fratricide. 
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The  NTC  fratricide  data,  for  the  period  examined  in  this 
report,  do  not  distinguish  among  near  miaa,  hit,  and  kill  MILES 
pairings  of  friendly  targeta.  Therefore,  the  proportiona  of 
iratrioidea  in  theae  three  categoriea  were  eatimated  from 
comparable  proportiona  in  pairinga  inflicted  on  the  oppoaing 
forces  (OPFOR) .  The  effect  of  miaaion  type  (offenaive  or 
defenaive) ,  range  (100-meter  banda) ,  and  training  da ya  (lat 
period  veraua  2nd  period)  were  alao  analyzed. 

Currently,  the  NTC  inatrumentation  ayatem  does  not  track  all 
player  ayatema  and  record  all  battle  events,  as  a  consequence  of 
terrain  factors.  Therefore,  some  firer-target  pairinga  are  not 
‘captured*  in  the  digital  data  record.  However,  such  data  losses 
are  probably  not  different  for  fratricides  than  for  other  kinds 
of  pairinga.  The  size  of  the  database  (number  of  task  forces  and 
missions)  ia  sufficiently  large  to  reduce  any  random  error  and 
the  data  do  not  contain  known  systematic  bias. 

The  data  were  visually  inspected  and  erroneous  data 
eliminated.  Four  decision  rules  were  established  to  ensure  that 
data  more  accurately  reflected  actual  performance: 

1.  Fratricides  must  occur  within  ♦  /-  30  min.  of 
a  pairing  event  to  eliminate  pairings  due  to 
borsighting  of  weapons  systems. 

2.  Multiple  pairings  on  the  came  target  must 
have  a  10-second  elapsed  time  to  eliminate 
multiple  telemetry  transmissions  from  the 
same  pairing  incident. 

3.  Multiple  pairings  inflicted  by  same  player 
must  have  a  10-second  elapsed  time  to 
simulate  gun  loading.1 

4.  Range  data  must  be  within  3000  meters,  the 
maximum  range  for  direct  fin  weapons. 

Frequency  distributions  and  percentages  of  fratriaide  data 
and  other  MILES  pairing  events  (near  miss,  hit,  and  kill)  for 
each  variable  were  obtained. 


”i  The  NTC  instrumentation  system  only  requires  a  6-second  elapsed 
time  period.  However,  in  this  study,  four  additional  seconds 
were  allotted  for  human  factors,  reflecting  a  more  realistic 
period  of  time. 
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RESULT 8 


Over  five  percent  of  all  Blue  Forces  (BLUEFOR)  pairings 
(ns ar  misses,  hits,  and  kills)  were  on  friendly  forces;  over 
three  percent  of  pairings  inflicted  actual  damage  (hit  or  kill) 
(Table  1) . 


Table  1 


Percentages  and  Number  (N)  of  All 
BLUEFOR  Pairing  Events 


PAIRING 

PERCENT 

N 

C  KILL 

41.2 

1337 

On 

OPFOR  i 

HIT 

13.2 

430 

Lnm 

40.3 

1307 

On 

BLUEFOR 

FRAT 

5.3 

172 

TOTAL 

100.0 

3246 

For  fratricide  incidence,  the  105MM  tank  main  gun  fired  most 
frequently  on  friendly  tanks  followed  by  APC's  as  the  next  most 
frequent  target  (Appendix  A) . 


Task  Forces  normally  had  about  ten  days  of  Force-on-Foroe 
exercises-- f ive  days  each  from  the  two  training  phases.  The 
interest  here  is  on  the  effect  of  training  period  on  the 
probability  of  fratricides,  rather  than  the  absolute  level; 
therefore,  the  ratio  of  fratricides  to  pairings  on  the  OPFOR  was 
calculated  (Table  2) .  (The  number  of  fratricides  were  divided  by 
the  number  of  pairings  on  the  OPFOR.)  The  percent  of  fratricides 
to  total  pairings  for  both  periods  is  about  5.5  percent.  The 
relationship  between  fratricides  and  pairings  did  not  change 
appreciably  from  the  first  training  period  to  the  second. 


Table  2 

Proportion  of  Fratricides,  by  Training  Period 

Trng  Period  Percentage 

"at- half  577" 

2nd  half  5.2 
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The  effect  of  mission  on  the  probability  of  fratricides  war* 
analyzed  by  computing  the  ratio  of  fratricides  to  other  pairings 
on  the  OPFOR,  by  mission.  A  significantly  greater  proportion  of 
fratricides  occurred  in  offense  missions  (.12)  than  in  defense 
missions  (.03)  (Appendix  B) . 

Ranges  were  clustered  into  500-meter  bands  to  examine  for 
trends.  The  ratio  of  fratricides  to  pairings  on  the  OPFOR  (o:' 
non-pairing  events)  was  calculated  for  each  range  band  (Table  3) . 
The  distribution  of  fratricide  and  non-fratricide  events  by  range 
band  was  examined.  Because  range  has  an  effect  on  the  number  of 
firings  (i.e.  higher  volume  of  fire  in  close  ranges  than  in  mid 
ranges) ,  the  proportion  of  fratricide  to  non-fratricide  events 
were  considered,  rather  than  the  absolute  value.  In  using  a  chi 
square  analysis  to  examine  the  effect  of  range  on  fratriaide,  the 
proportion  of  non-fratricides,  per  range  band,  by  the  total 
number  of  fratricides  was  used  to  calculate  the  expected  value. 
Range  had  a  statistically  significant  effect  on  the  distribution 
of  fratriaides  (chi  square  *  13.61,  p  <  .05).  Further  analyses 
indicate  that  fratricides  were  significantly  fewer  in  the  mid 
range  bands  (2,  3)  than  in  the  near  range  band  (1)  and  in  the  far 
range  bands  (5,  6)  (Appendix  B) .  Figure  1  displays  the  data  in  a 
curvilinear  form  and  illustrates  that  the  rate  of  fratriaides  at 
the  close  range  band  (1-500M)  is  greater  than  the  mid  ranges 
(500-2000M)  and  increases  again  beyond  2000  meters. 


Table  3 

The  Percentage  of  Pairings  Resulting 
From  Fratricides,  by  Range 


Range  Band 

Percentage 

1  1-500M 

7.0 

2  500-1000M 

4.0 

3  1000- 1500M 

4.0 

4  1 500-2000M 

6.0 

5  2000-2500M 

0.0 

6  2500-3000M 

9.0 

4 
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Figure  1.  Percentage  of  fratricides  by  range  band. 


DISCUSSION 

Over  five  percent  of  all  BLUEFOR  pairings  were  on  friendly 
units  with  about  three  percent  inflicting  actual  damage.  Units 
did  not  change  in  fratricide  percentage  over  time.  More 
fratricides  occurred  in  offensive  than  in  defensive  missions, 
perhaps  beaause  mistaking  the  location  of  friendly  units  for  the 
enemy  may  be  more  likely  in  the  dynamic  offensive  situation. 
Fratricides  occurred  more  often  at  far  and  near  ranges  than  at 
middle  ranges.  Greater  distance  makes  targot  identification  more 
difficult,  leading  to  genuine  misidontif ioation  of  friendly  for 
enemy  vehicles.  But  one  would  expect  target  identification  to 
improve  at  closer  ranges.  Identification  may  aatually  become 
more  difficult  due  to  greater  obscuration  (smoke  and  dust) . 

A  report  by  Goldsmith  (1986)  included  an  analysis  of  direct 
fire  fratricides  at  the  NTC.  With  a  sample  size  of  83  battles, 
involving  15  battalion  task  forces,  he  found  18  fratricides.  The 
total  number  of  BLUEFOR  vehicles  killed  were  not  measured.  His 
estimates  of  the  percent  of  fratricides  (one  to  three  percent) 
were  based  on  a  series  of  assumptions  and  estimates  of  the  number 
of  total  vehicular  kills  in  his  sample  (pp.  6,  13).  In  a 
footnote,  Goldsmith  references  the  results  of  another  analysis 
conducted  by  the  Observer/Controllers  (OCs)  using  Take  Home 
Package  (THP)  data.  They  reported  2.5  percent  of  all  recorded 
kills,  from  40  battles,  were  fratricide.  The  present  report, 
with  a  larger  sample  size  (206  battles  involving  39  battalion 
task  forces),  found  approximately  2.7  percent  of  pairings  are 
kills  from  friendly  fire.  The  results  of  all  three  analyses  are, 
therefore,  consistent. 
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To  assess  the  seriousness  of  three  percent  fratricides,  we 
translated  this  abstract  percentage  into  an  actual  number  of 
weapons  systems.  A  battalion  task  force  at  the  NTC  typically 
contains  50-60  armored  vehicles,  and  about  28  task  forces  rotate 
to  the  NTC  per  year.  Therefore,  per  year,  approximately  46 
armored  vehicles-- the  equivalent  of  almost  a  full  task  force--are 
damaged  or  destroyed  by  friendly  fire. 

The  NTC  data  described  here  were  compared  with  historical 
fratricide  data.  Historical  fratricide  data  have  been  scattered 
but,  for  the  first  time,  LTC  Shrader  has  compiled  a  sample  of  260 
extracted  examples  of  friendly  fire  involving  U.  S.  ground  forces 
from  World  Wars  I  and  II,  the  Korean  Conflict,  and  the  Vietnam 
War.  He  categorized  them  as  types  of  inoidents--artillery ,  air, 
antiaircraft,  and  ground.  Shrader  calculates  approximately  two 
peraent  of  all  casualties  from  the  four  wars  sampled  were  from 
friendly  fire  (p.  105).  (In  World  War  II  alone,  the  equivalent 
of  one  full  infantry  division  was  destroyed  by  friendly  fires.) 
However,  only  0.4  percent  fratricides  were  caused  from  direct 
fire.  Therefore,  fratriaides  at  the  NTC  are  roughly  seven  times 
higher  than  would  be  expected  from  historical  data.  The  increase 
in  firepower  and  greater  engagement  distance  employed. in  modern 
warfare  may  account  for  some  of  the  observed  differences. 


Impl  i  cat  ions  _of_NTC_>FindingS 

Shrader  asserts  that  historical  data  clearly  identify  one 
major  cause  of  most  fratricide  incidents--human  error.  He 
concludes : 

Only  raroly  were  such  incidents  due  to  mechanical 
failure,  but  in  innumerable  cases  the  incident  resulted 
from  some  identifiable  human  failure.  The  nervousness 
of  green  troops,  a  lack  of  control  or  of  firo 
discipline  imposed  by  aalm  and  deaisive  leaders,  the 
laak  of  adequate  coordination  of  operations  by 
aommanders  and  staff  officers,  and  disorientation, 
confusion,  and  carelessness  of  pilots,  gunners,  or 
crewmen  were  the  predominant  causes  of  most  Incidents. 
Fear  and  the  fog  of  battle  have  conspired  to  produce 
the  amicicide  incidents  described  in  this  study. 
Surprisingly  few  incidents  can  be  traced  to  a  genuine 
misidenti f ication  of  friendly  for  enemy  troops.  Almost 
always  a  lack  of  coordination  or  some  more  direct  human 
error  was  responsible  for  the  engagement  of  friendly 
forces  by  their  supporting  air,  ground,  or  artillery 
weapons.  (p.  107) 
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For  diroot  fire,  ho  concludes: 

By  for  tho  most  significant  oausative  factor  in  all 
ground  amioicido  incidonts  appears  to  have  boon  somo 
lack  of  adequate  coordination  between  units.  .  .  .  Tho 
misidontif ication  of  friendly  for  enemy  troops  was  also 
a  frequent  cause.  .  .and  it  was  an  element  in  many  of 
the  incidents  attributable  mainly  to  faulty  coordina¬ 
tion  as  well.  .  .  .  The  employment  of  green  troops  and 
lack  of  fire  discipline  and  proper  control  of  firing  by 
leaders  were  also  an  important  factor,  (p.  102) 


Shrader’s  conclusions  appear  equally  valid  for  the 
fratricide  losses  at  the  KTC .  In  armor /antiarmor  direct  fire, 
the  gunner  must  see  and  deliberately  aim  at  his  target.  If 
obscuration  (smoke  and  dust)  makes  target  identification 
difficult,  then  other  methods  must  be  used  to  reduce  fratricides. 
Possible  implications  for  training  are: 

C£9w_level_training  must  further  stress  the  importance  of 
target  identi t ication ,  particularly  at  near  and  far  ranges. 

must  further  emphasize  fire  control 
and  distribution  to  insure  that  crews  shoot  where  they  should. 

Compan^_level_training  must  increase  communication  and 
coordination  between  adjacent  elements. 

Command_&nd_s taf f _ 1 ov e 1 _training  must  insure  the  dissemina¬ 
tion  of  information  down  to  the  platoon  leader  and  crew  levels. 


CONCLUSION 

Shrader  concluded  that  fratricides  in  the  four  wars  were  not 
a  technology  problem,  but  rather  a  human  problem.  This  does  not 
appear  to  have  changed.  The  findings  here  demonstrate  that 
fratricide  at  the  NTC  has  a  rate  of  occurrence  which  results  in 
substantial  loss  of  capability.  Training  at  various  ochelons 
might  decrease  fratricides  and  the  concomitant  degradation  of  our 
military  capability.  These  findings  warrant  continued  effort 
toward  identifying  factors  contributing  to  fratricide  and  further 
n.  thods  for  reducing  such  incidents. 
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APPENDIX  A 


DISTRIBUTION  OF  WEAPONS  SYSTEMS  ENGAGED  IN  FRATRICIDE 


The  table  below  identifies  the  number  and  percentage  of 
weapons  systems  inflicting  fratricides  as  well  as  those  targeted. 


Table  A-l 

Number  and  Percent  of  Weapons  Systems  Engaged  in  Fratricide 


IftCit* 


Weapon 

105MM 

APC  w/  TOW 

Other 

TOW 

13 

3 

— 

.076 

.02 

mm  mm 

105MM 

104 

15 

27 

.61 

.00 

.  16 

COAX 

mm 

0 

— 

*■* 

.05 

Note:  Top  *  N;  Bottom  *  Percent;  reflects  percent  of  total 

fratricides  (5.3%)  and  not  total  pairings. 
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APPENDIX  B 


RESULTS  OF  PROPORTIONS  TEST  FOR  MISSION  AND  RANGE 


A  hypothesis  test  of  two  proportions  from  independent  groups 
wes  used  to  test  the  significance  between  the  proportion  of 
pairings  resulting  from  fratricides  for  the  three  variables 
mission,  range,  and  training  period.  (No  significant  difference 
was  obtained  for  training  period.)  The  data  are  presented  for 
mission  and  range  in  the  tables  below: 


Table  B-l 


Proportion  of  Pairings  Resulting 
From  Fratricides,  by  Mission 


Mission 

Ratio 

Z 

Offense 

.  12 

Defense 

.03 

10. 128* 

*  p  <  .001 

Table  B-2 

Proportion  of 

Pairings  Resulting 

from  Fratricides,  by  Range 

Range  Band 

Ratio 

Z 

1  1-500M 

.07 

2  500- 1000M 

.04 

2.590* 

3  1000- 1500M 

.04 

2.408* 

4  1500-2000M 

.00 

5  2000-2500M 

.08 

2.000* 

6  2500-3200M 

.09 

2.000* 

*  p  <  .01 

Note:  The  significant  Z  scores  pertain 
to  range  bands  1&2,  1  &  3,  3  &  5, 
and  3  &  6 . 


13 


Preceding  Pago  Blank 


DISPOSITION  FORM 

foi  u%m  ol  thl*  lo#m,  AO  340*15;  ih«  profJOfv^l  ««>ncv  J»  TAC  _ _ 

^CFtnCNCG  UR  OFFICE  SYMUOL  7] SUOJCCT-  .  . 

PERI-POX-E  Assignment  of  Publications  Tracking  Number 

to  Ann  N.  Hamza  *=ROM  Ch,  M&P  oa™  07  November  1988  cmt  i 

ATTN:  PERI-I0B 

B.  BaggettAd/48029 


1.  The  following  manuscript  Direct  Tire  Fratlcide  at  the  National  Training  Center 


has  been  assigned  Tracking  No,  A  831201 


2.  Information  regarding  the  status  of  your  report  can  be  answered  by  logging  on  the 
VAX,  and 

at  tlie  dollar  sign  prompt,  type:  PUBQ 
(b)  type  tracking  number.  (Example:  RP  810601) 


ROBERT  HJ  ADAMS 
LTC,  AV 

Chief,  Marketing  and 
Publications  Branch 


